This study investigates the relationship between share prices and the volatilities of earnings per share, dividends per share and cash flow per share. The relationships between the three measures and share prices are also investigated. The results indicate that the volatilities of earnings and dividends have a significant relationship with share prices, while the volatility of cash flows does not have a statistically significant relationship. The results also indicate a significant positive relationship between share prices and earnings per share, dividends per share and cash flow per share.
INTRODUCTION
A firm"s share price is influenced by numerous factors. These include, amongst others, external factors (macro-economic factors) as well as internal factors (micro-economic factors). When making an investment decision, it is therefore important that investors should attempt to incorporate these factors in their decision-making process. Although investors may realise the importance of a detailed analysis of various factors, a large number of them predominantly focus on a firm"s earnings, its cash flow position, and the dividends distributed to its shareholders when making their investment decisions. Very often this narrow focus is the result of the easy access that investors have to these firm-specific variables through published financial statements.
As a result of investors" focus on these firmspecific factors, managers may act in such a way to ensure that these variables are maximised. This could result in the management of earnings per share (EPS) figures, where managers are tempted to manage EPS in such a way that smoother EPS values are reported over time (Graham, Harvey and Rajgopal, 2005) . EPS smoothing is usually achieved by applying accrual accounting. Even if a firm"s cash flow per share (CFPS) varies over time, the EPS can be manipulated to some extent by providing for certain accrual items in the balance sheet. Another factor that is sometimes considered by investors is the dividend per share (DPS) that their investment will yield. Certain types of investor may prefer high, stable dividend streams. Consequently, some firms may attempt to maximise their share prices by smoothing their DPS.
In this study, an attempt is made to determine if the volatilities of EPS, DPS and CFPS have an influence on share prices. The remainder of this paper consists of five sections. In the first of these, the background to this study is provided. Thereafter, the research objectives are stated. This is followed by a description of the research method employed in the study. The next section contains the empirical results that are obtained. The final section of the study contains the conclusions, managerial implications and recommendations for future research.
BACKGROUND TO THE STUDY
Chan, Jegadeesh, Chan and Lakonishok (2001) investigate the relationship between the quality of earnings and future stock prices. Their study indicate that managers and investors devote a large amount of emphasis on reported earnings, and managers therefore have a lot of incentives to utilise accounting rules that will result in more stable earnings growth.
Trueman and Titman (1988) define income smoothing as those actions taken by management that are designed to reduce the fluctuations in the reported net income of their firm. According to them, the main reason for income smoothing is that investors value a firm with smoother earnings. They also argue that smoother earnings could result in a decrease in the cost of borrowing, and create favourable trade between a firm and its customers. According to them, income smoothing could have a positive effect on share value. Dichev and Tang (2009) indicate that earnings volatility is negatively related to earnings predictability. As a result, investors may prefer lower levels of earnings volatility in order to reduce the uncertainty associated with expected earnings. According to this, firms that report smoother EPS streams would be worth more than those firms that exhibit highly variable earnings. Managers may therefore be tempted to manage their firm"s EPS in such a way that smoother values are reported over time. According to Graham et al. (2005) the majority of the certified financial officer"s (CFO"s) interviewed in their study admit to sacrificing long-term economic value in order to smooth their firms" short-term earnings.
One way in which a firm could manage its EPS is to apply accrual accounting (Brigham and Daves, 2007) . By providing for accruals in the balance sheet, it is possible to adjust the firm"s cash flows in order to report smoother EPS values. It is important to notice, however, that a firm cannot continue to do this over the long-run, and that accruals may have to be reversed somewhere in future. Barnes (2002) investigates the relationship between earnings volatility and the market value of a firm, and reports a negative relationship between the two variables.
According to Rountree, Weston and Allayannis (2008) investors negatively value cash flow volatility. The results of their study indicate that a statistically significant negative relationship exists between cash flow volatility and the value of a firm. Furthermore, it is reported that this effect on firm value is not associated with earnings smoothing by means of accrual estimates. They argue that investors are benefited by investing in firms with smooth cash flows for a number of reasons. These include lower costs associated with external financing, smaller perceived borrowing costs, and greater analyst following which should decrease asymmetric information flows.
A number of South African studies investigate the relationship between the share prices of firms listed on the Johannesburg Securities Exchange Limited (JSE) and EPS, DPS and CFPS. Bhana (1991) examines the market reaction to the announcement of substantial changes to firms" dividend policies, and obtained results that support the information content of dividend hypothesis. In a later study, he investigated the market reaction to special dividend announcements (Bhana, 1998) Gouws and Van der Poll (2004) investigate the role of book entries in income smoothing for South African firms. They indicate that earnings smoothing is achieved through the use of earnings management by manipulating the earnings figure with the use of accruals. The South African studies reported above, however, predominantly focus on the relationship between share prices and the values of EPS, DPS and CFPS, and the volatility of the measures are not incorporated in the analyses.
OBJECTIVES OF THE STUDY
From the preceding discussion of the existing literature it would appear that a relationship between the volatilities of EPS, DPS, CFPS and share prices may exist. The primary objective of this study is therefore to investigate the relationship between the share prices and the volatilities of EPS, DPS and CFPS for a sample of South African firms listed on the JSE. The secondary objectives are twofold. Firstly, an attempt is made to determine if the three measures EPS, DPS and CFPS have a relationship with share prices. Secondly, the data set will be subdivided into three sub-sets to investigate if different results are obtained for firms listed in different sectors of the JSE.
This study extends on the South African studies mentioned in the previous section in three ways. Firstly, the study will incorporate volatility in order to determine if investors value smooth earnings, cash flows and dividend streams. Secondly, a regression analysis technique that is suitable to evaluate panel data, that consist of cross-sectional as well as timeseries components, will be applied. Finally, the sample not only focuses on industrial shares like the majority of the previous South African studies, but mining and financial firms are also included in the analysis.
RESEARCH METHOD

Data set
This study focuses on the ten-year period from 2000 to 2009. For the purposes of this study, all firms listed on the Johannesburg Securities Exchange Limited (JSE) during this period are initially considered for inclusion in the data set. The data investigated in this study represent panel data, since data are obtained for different companies over different years. It was therefore decided that it is necessary to use a panel data analysis technique that will consider the cross-sectional (different companies) as well as the time-series (different years) dimensions of the data. The time-series cross-sectional regression (TSCSREG) procedure in SAS is therefore applied to conduct the multiple regression analyses on the data set. In order to ensure that this technique is applied efficiently, it was decided to include only those firms that had data available for at least three years during the ten-year study period. This result in a final data set containing 236 firms that yielded 2 167 firm-year observations. It is possible that differences may exist between firms listed in different sectors of the JSE. In order to investigate this, the data set was also divided into three sub-sets that contain firms listed on the financial (containing banking, insurance and property investments etc.), basic materials (predominantly mining firms), and other sectors (industrial, consumer goods, consumer services etc.) respectively. By analysing the three sub-sets possible differences that may exist between firms that operate in different industries can be identified and evaluated.
Variables
Dependent variable
This study investigates the effect of certain firmspecific factors on the share prices of the firms included in the sample. The dependent variable (SP), are therefore the share prices of the firms included in the data set, as measured at the end of their respective financial years.
Independent variables
The primary objective of this study is to investigate the relationship between share prices and the volatilities of EPS, DPS and CFPS. Furthermore, the relationship between these three measures and share prices are also investigated. Headline EPS, total dividend per share paid during the year and operating cash flow per share values were calculated at the firms" financial year-ends. In order to quantify the volatilities of the three measures (EPSVOL, DPSVOL and CFPSVOL), the standard deviations of the measures were calculated over a period of three years.
Data
The firm-specific financial information required to calculate the independent variables were downloaded from the McGregor BFA database (2009). This database contains standardised financial statements for all firms listed on the JSE. Share price data at financial year-end were also obtained from the McGregor BFA database. Table 1 contains the descriptive statistics, calculated for the full data set over the entire study period, of the dependent and independent variables included in this study. From Table 1 it can be seen that the share prices of the firms included in the sample exhibit pronounced levels of variability during the study period. The mean share price during the period under investigation amounted to 3 241.89 cents per share, while the median value is substantially lower at 773.00 cents per share. The minimum and maximum values further highlight the differences that exist between the share values of the different firms.
EMPIRICAL RESULTS
Descriptive statistics
In terms of the independent variables, significant levels of variation are also observed.
Large differences between the mean and median values could furthermore point towards the inclusion of outlier values in the data set. This is also evident from the minimum and maximum values reported.
Relatively large standard deviations are reported for all three the independent variables.
Correlation analysis
In order to investigate the relationships between the variables, a correlation analysis is conducted. Since the descriptive statistics point towards the possible inclusion of outlier values in the data set, it was decided to conduct a Spearman Rank Order correlation analysis, since this technique is less sensitive to outlier values than the Pearson Product Moment correlation analysis. The results of the Spearman Rank Order correlation analysis between the dependent and the independent variables, based on the full data set, are provided in Table 2 . In terms of the dependent variable, relatively large, positive correlations are observed with EPS, DPS and CFPS. The correlations are furthermore all statistically significant at the 1% level. Based on the results from the correlation analysis it can therefore be seen that positive relationships exist between share prices and a firm"s earnings, dividend levels and its cash flows.
When the correlations between the dependent variable and the volatility measures are considered, slightly lower correlations are observed. The correlations are all still highly statistically significant though. The lowest correlation coefficients for the volatility measures are observed when DPS is considered.
One of the problems associated with correlation analysis is that it cannot be used to establish causation amongst the variables being investigated. Therefore, it cannot be stated that the change in one variable caused the change in another variable. The direction of the relationship is also indeterminate (Coldwell and Herbst, 2004: 107-109) . Multivariate regression analyses are therefore conducted to evaluate the nature of the relationships between the dependent and the independent variables.
Multiple regression analysis
The results from a TSCSREG multiple regression analysis that included all three the firm-specific variables based on the full data set are provided in Table 3 . In order to evaluate whether the previous year"s values also have an effect on share prices, oneyear lagged values of the three independent variables were also included in the regression analysis. The adjusted R 2 value of 0.47 indicates that the independent variables included in the regression analysis are able to explain 47% of the variation of the independent variable. In terms of the regression coefficients obtained from the multiple regression analysis, statistically significant positive values are observed for all three the independent variables. The highest regression coefficients are obtained for DPS and DPS_1 respectively, indicating a significant positive relationship between share prices and the dividend payments made by a firm. Although the regression coefficients obtained for EPS and CFPS are lower, they still point to a significant positive relationship with share prices. The only negative regression coefficient is observed for the one-year lagged value of CFPS.
Based on the results reported in Table 3 , it would appear that a relationship between the three independent variables and share prices exists when the full data set is considered. In order to evaluate possible differences that may exist between the results obtained for firms operating in different industries, similar multiple TSCSREG analyses were also conducted on the three sub-sets containing the basic materials, financial and other firms. The results are provided in Table 4 . When considering the regression coefficients of the current year"s EPS and DPS, statistically significant positive relationships are observed for all three the sub-sets. It would appear that the current year"s earnings and dividend payments plays an important role in terms of the current year"s share price for all the firms included in the study. The regression coefficients of the current year"s CFPS, however, are not all statistically significant. The signs of the regression coefficient also differ between the sub-set containing the basic resource firms, and the other two sub-sets.
In terms of the lagged variables, statistically significant regression coefficients are observed for all three sub-sets in terms of DPS. It would therefore appear that it is not only the current year"s dividend payments that are important, but also the preceding year"s dividends. In the case of lagged EPS, mixed results are obtained for the three sub-sets. In the case of the sub-set containing those firms listed on the basic materials sector, the coefficient is not statistically significant. For the sub-set containing the other firms it is statistically significant at the 10% level, while it is highly statistically significant for the sub-set of firms listed on the financial sector. It is interesting to note that the only lagged CFPS variable with a statistically significant regression coefficient is obtained for the basic materials firms.
Different adjusted R 2 values are also obtained for the regression analyses conducted on the three subsets. In the case of the basic materials and financial sub-sets, the two R 2 values are relatively close to 0.51. For the sub-set containing those firms listed on the other sectors, however, a much higher R 2 value of 0.819 is observed. This indicates that almost 82% of the variation in share prices for firms listed on this sector is explained by the variation in the independent variables.
In order to evaluate the effect of the volatility of the three independent variables on share prices, a multiple TSCSREG analysis that incorporates the standard deviations of the three independent measures was also conducted. The results from the regression analysis conducted on the full data set are provided in Table 5 . Table 5 it can be seen that the relationship between dividend volatility (DPSVOL) and share prices are highly statistically significant and positive. The relationship between share prices and earnings volatility is also statistically significant (at the 5% level) and positive. The sign of the regression coefficients for these two variables are of interest, since it implies that an increase in volatility (as measured by the standard deviation of the measures) results in an increase in share prices.
The relationship between share returns and cash flow volatility is negative and not statistically significant. This finding is of interest, since it differs slightly from the results reported by Rountree et al.
(2008) where a highly significant negative relationship between cash flow volatility and firm value was obtained.
If the adjusted R 2 value of the regression analysis is considered, however, it can be seen that less than 9% of the variation in share returns is explained by the variation in the three volatility measures include in the multiple regression model. In order to investigate whether different results are obtained for firms operating in different industries, multiple regression analyses were also conducted on the three subsets containing the data of the firms listed in the basic materials, financial and other sectors. The results are provided in Table 6 . When the results reported in Table 6 are compared to those reported in Table 5 , a number of interesting observations can be made. First of all, the only variable with a statistically significant regression coefficient is DPSVOL in the case of the sub-set containing the firms listed in the basic materials sector. The remaining coefficients are all statistically insignificant. In terms of the adjusted R 2 values, a much higher value is also observed for the sub-set of firms listed in the basic materials sector when compared to the other two sub-sets.
CONCLUSIONS, MANAGERIAL IMPLICATIONS AND FUTURE RESEARCH
If investors predominantly focus on the published earnings figures of a firm when making their investment decisions, a smooth earnings stream could result in a higher firm value, since the lower uncertainty with regard to future earnings could simplify and improve traditional valuation techniques. Similarly, smoother dividend and cash flow streams could also enable investors to improve their decisionmaking. This study investigates the relationship between a firm"s share price and the volatilities of its earnings, dividends and cash flows.
Based on the results of this study, it appears as if share prices may be influenced by the volatility of a firm"s dividend per share and earnings per share. Cash flow per share volatility, however, does not have a statistically significant relationship with share prices. This could be an indication that the reported earnings, as well as the dividend payments that a firm makes, are important to investors while the cash flow position are of less importance. This could provide support to the argument that investors incorporate the easily-accessible earnings and dividend figures when making investment decisions. When considering firms listed in different sectors of the JSE, differences in the results are observed. This could be an indication that different factors are important for firms that operate in different industries. In particular, dividend volatility appears to be of importance for firms listed in the basic materials sector of the JSE. Managers of firms operating in this sector should therefore be careful when deciding on adjustments to their dividend policies.
This study focuses on a period of only ten years. In future research a longer study period should be considered in order to investigate the possible effect of changes in the economic environment on the volatilities of the variables, and also their relationship with share prices. The results of this study indicate differences between the firms listed in the different sectors.
Future research could focus on the identification of those industry-specific factors that influence earnings, dividend and cash flow values.
